Introduction
Every since its first appearance in the literature in 1908 [1], the Blasius equation describing viscous flow over a flat plate has fascinated physicists, engineers, mathematicians and numerical analysts alike. This ODE is rich in physical, mathematical and numerical challenges. Two-dimensional flow over a fixed impenetrable surface creates a boundary layer as particles move more slowly near the surface than near the free stream. Because of its application to fluid flow, physicists and engineers have a keen interest in solving the Blasius equation and the related, but more general, Falkner-Skan (F-S) equation [2] . Since one can elegantly reduce these equations to one-dimensional non-linear ODEs through similarity arguments, mathematicians have found their fulfillment in uncovering the underlying symmetries and proving existence and (non-) uniqueness of its solutions. Unfortunately, a general analytical solution has not been forthcoming; however, for special cases of the F-S equation, several analytical solutions do exist. These prove most beneficial in verifying numerical algorithms. Numerical analysts, or as they are called by J.P Boyd, "arithmurgists" [3] , have had a field-day with these equations. They offer the mystery of nonlinearity -yet the simplicity of one-dimensional -and the challenge of solving a boundary value problem through the determinism of an initial value problem. A host of numerical methods have emerged to solve these equations including, but not limited to, finite differences and finite elements. A list of nearly 150 references (some repeated) for these and other algorithms is found in Refs. 4 and 5.It is also noted that the majority of the numerical algorithms are based on Runge-Kutta ODE solvers, and therefore have a definite "black box" quality. In spite of the enormous numerical effort however, a truly simple, yet numerically accurate and robust algorithm is still missing. Many, if not all, algorithms to this point seem rather delicate in that their iterative strategies must be carefully tuned to avoid numerical instability. For example, most schemes require the initial guess of the shooting angle to be relatively close to the converged result, which does not make for a robust algorithm. Judging from recent literature, the general lack of numerical agreement to a consistent five or more digits, is indicative of the need for a reliable algorithm--the development of which we now address. An approximate solution for solution of second order differential equation based on Taylor expansion is found in ref. 6 . Our motivation in the present study is to obtain the solution of the Falkner-Skan (F-S)by a simple technique based on Taylor expansion. In this technique the third derivative Falkner-Skan (F-S)is obtained by direct substitution of the initial conditions in equilibrium differential equation. The function and its first and second derivatives at the next step are obtained using Taylor expansion. The third derivative of the next point is obtained from the equilibrium equation and so on. Results are obtained using Matlab software and compared with that published in the literature.
Comparison shows an excellent agreement between the proposed technique and the published one.
II. Basic Fundamentals
In this section the basic fundamentals of Taylor's theorem as well as the forward, backward and central difference approximations of higher order derivative are reviewed. If f is a so-called analytic function of which the derivatives of all orders exist,then one may consider increasing the value of n indefinitely. Thus, if the condition holds that (2) which is to say that the terms of the series converge to zero as their order increases, then an infinite-order Taylor-series expansion is available in the form of (3) This is obtained simply by extending indefinitely the expression from Taylor's Theorem. In interpreting the summary notation for the expansion, one must be aware of the convention that 0! = 1.
Forward Difference:
The first derivative of a function f(x) can be approximated using forward difference:
Backward Difference:
The first derivative of a function f(x) can be approximated using backward difference:
Central Difference:
The first derivative of a function f(x) can be approximated using central difference:
III. The Problem of Falkner-Skan B.L
The Falkner-Skan equation can be written in the nondimensional form as:
With the following boundary conditions
This equation can be solved as initial value problem using the shooting method. Through a specification of an additional initial condition to replace the condition at infinity, the boundary value problem transforms into an equivalent iterative initial value problem. In this case equation (7) is subjected to the following initial conditions:
(11) (12) (13)
Methodology of the Proposed Technique
In this technique, the differential equation (7) is rearranged as follows: (14) By direct substitution of the initial conditions given in (11) , (12) 
The approximate function at is obtained using Taylor expansion (1) up to the fourth term:
The first and second derivatives of the function at are obtained using the central difference approximation (6-a) and (6-b) as: (17) (18) Then, the approximate third derivative at time is obtained using equation (14) as:
So, the first iteration is obtained from equations (16) through (19) as:
The recurrence formula of this technique can be written as:
Shooting Method
One method for solving boundary-value problems -the shooting method -is based on converting the boundary-value problem into an equivalent initial-value problem. Generally, the equivalent system will not have sufficient initial conditions and so a guess is made for any undefined values. These guesses are changed until the final solution satisfies all the boundary conditions.
The shooting method is the preferred way to treat the F-S boundary value problem. The boundary condition is replaced by the initial condition , where is the skin friction coefficient. To be equivalent, the shooting angle must be determined such that . Except where noted for a particular range of β, the solution is assumed unique [7] . In this method it is most important to choose the appropriate finite values of . The solution process is repeated with another large value of until two successive values of differ only after a desired digit signifying the limit of the boundary along . The last value of is chosen as appropriate value of the limit for that particular set of parameters. Then the value of is refined until the exact value of is determined.
IV. Results and Discussion
In the absence of an analytical solution of a problem, a numerical solution is indeed an obvious and a natural choice. Thus, the nonlinear third-order Falkner-Skan equation (7) with boundary conditions (11, 12, 13) , are solved using the present technique with shooting algorithm. The present technique was derived based on Taylor Expansion. To assess the validity and accuracy of the present method, comparison with previously reported data available in the literature has been made via Table I . 
A New Technique For Solution Of The Blasius And Falkner-Skan

Forward Flows
The Falkner-Skan equation has two coefficients and . The solutions corresponding to = 0 have being known as constant flows (Fig. 1) , those corresponding to > 0 are called accelerating flows (Figs.  2-7) ,and those corresponding to < 0 are known as decelerating flows. Physically relevant solutions exist only for −0.1988< ≤2. If = 1/ 2 and = 0, it is called Blasius flow (Fig. 1) ; if = 1 and = 1/ 2, it describes Homann axisymmetric stagnation flow (Fig. 2) ; if = 1 and = 1 , it describes Hiemenz flow (Fig.  3) ; if = 0 and = 1, it is called Pohlhausen flow (Figs. 4-5) ; if = 2 and = 1, it represents the problem of Homann, describing the steady flow in the boundary layer along a surface of revolution near the stagnation point (Figs. 6-7) . Sometimes, the Falkner-Skan equation specifically refers to = 1. Table II presents [10] . In each figure the upper part is the present and the lower part is taken from reference [10] . 
V. Conclusion
In the present study, a new technique based on the Taylor expansion is applied to determine an approximate solution for the Falkner-Skan (F-S) third order differential equation. A comparison of the present
